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(54) Image recording apparatus. 

(57) Main scanning is performed by reciprocating 
a recording head having a plurality of recording 
elements. After the main scanning is completed, 
sub-canning is performed by conveying the re- 
cording paper for a distance corresponding to 
the recording width of the recording head to 
record an image corresponding to received im- 
age data on the recording paper. At this time, 
the minimum transmission time for data is set in 
correspondence with the recording speed of 
the set recording mode. For example, a deci- 
sion is made as to whether a one-direction 
recording mode or a bidirectional recording 
mode is set, and when the one-direction record- 
ing mode is set, the minimum transmission time 
for data is set to a time longer than that set in 
the bidirectional recording mode. This prevents 
overflow of memory for storing the received 
image data. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image record- 
ing apparatus for recording an image corresponding 
to received image data on a recording medium by 
moving a recording head having a plurality of record- 
ing elements relatively to the recording medium. 

Description of the Related Art 

An image recording apparatus has previously 
been known as this type of apparatus in which an ink 
jet recording head having a plurality of discharge 
openings and a plurality of recording elements, e.g., 
a plurality of heating elements, provided in corre- 
spondence with the discharge openings, is recipro- 
cated for primary scanning relatively to a recording 
medium by using a carriage, and, after the primary 
scanning is completed, the recording medium is con- 
veyed for sub-scanning in the direction substantially 
at right angles with the primary scanning direction in 
accordance with the recording width. Such a record- 
ing apparatus is sometimes designed so that the user 
can freely select one of a one-direction recording 
mode for recording during movement of the recording 
head in one of the reciprocation directions thereof, 
and a bidirectional recording mode for recording dur- 
ing movement of the recording head in both recipro- 
cation directions thereof. Afacsimile equipment using 
such a recording apparatus as a section for recording 
data transmitted through lines has also be proposed. 

In this apparatus, when remarkable deviation oc- 
curs in dots during printing of ruled lines by bidirec- 
tional recording, some user possibly selects the one- 
direction recording mode in order to improve the qual- 
ity of the image recorded. However, one-direction re- 
cording is set, the ink jet recording head must be re- 
turned to the printing start position after one block is 
completely printed by one primary scanning. The 
printing time is thus 1 .2 to 1 .5 times that of bidirection- 
al recording. 

Thus, even when the recording mode is set to 
either the one-direction recording made or the bidir- 
ectional recording mode, if the minimum transmission 
time declared by a receiver is the same, more time is 
required for recording data in image memory for stor- 
ing received data therein in the one-direction record- 
ing mode. There is thus the problem that, when a 
great deal of data is received, the image memory 
easily overflows. 

SUMMARY OF THE INVENTION 

The present invention has been achieved in con- 
sideration of the above situation, and an object of the 
present invention is to provide an improved image re- 



cording apparatus. 

Another object of the present invention is to pro- 
vide an image recording apparatus which can prevent 
occurrence of an overflow of storage means for stor- 

5 ing received data. 

A further object of the present invention is to pro- 
vide an image recording apparatus in which the mini- 
mum time of data transmission is changed in corre- 
spondence with the recording mode selected from a 

10 plurality of recording modes having different record- 
ing speeds. 

A still further object of the present invention is to 
provide an image recording apparatus in which the 
minimum transmission time is set in accordance with 
15 the residual memory capacity of storage means for 
storing received data. 

The above and other objects of the invention will 
be made clear from the description below. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a perspective view illustrating an ink jet 
cartridge; 

Fig. 2 is a perspective view illustrating an ink jet 
printer; 

Fig. 3 is a block diagram illustrating a recording 
apparatus in accordance with a first embodiment 
of the present invention; 

Fig. 4 is a drawing illustrating the operation of 
setting the minimum transmission time by a main 
control section; 

Fig. 5 is a flowchart illustrating record processing 
for 1 block; 

Fig. 6 is a flowchart illustrating receiving control 
in accordance with a second embodiment of the 
present invention; 

Fig. 7 is a flowchart illustrating receiving control 
in accordance with a third embodiment of the 
present invention; and 

Fig. 8 is a flowchart illustrating receiving control 
in accordance with a fourth embodiment of the 
present invention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 



Embodiments of the present invention are descri- 
bed in detail below with reference to the accompany- 
ing drawings. 

so Figs. 1 and 2 show an example of construction of 

an ink jet printer which is preferred as a recording sys- 
tem for a facsimile equipment to which the present in- 
vention is applied. In the drawings, IJH denotes an ink 
jet heat (referred to as a "recording head" or simply as 

55 a "head" hereinafter) of the type in which ink is dis- 
charged to recording paper by using the bubbles gen- 
erated by thermal energy; IJC, a detachable ink jet 
cartridge (referred to as a "cartridge" hereinafter) in- 

2 
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tegral with the head IJH and provided with a tank IT 
for supplying ink to the head IJH; and IJRA, a body of 
an ink jet recording apparatus. 

In this example, the cartridge IJC has a shape in 
which the tip of the head IJH is slightly projected from s 
the front side of the ink tank IT, as shown in the per- 
spective view of Fig. 1 . The cartridge IJC is fixed and 
supported by a carriage HC mounted on the ink jet re- 
cording apparatus body IJRA which will be described 
below, and is a disposable type which is detachable 10 
from the carriage HC. 

The ink tank IT for storing ink to be supplied to the 
head IJH comprises an ink absorber, a container for 
inserting the ink absorber therein, and a cover mem- 
ber for sealing the container, all of which are not is 
shown in the drawings. The ink tank IT is filled with 
the ink, and supplies the ink to the head side in accor- 
dance with discharge of the ink. 

The cartridge IJC configured as described above 
is detachably mounted on the carriage HC of the ink 20 
jet recording apparatus body IJRA, which will be de- 
scribed below, by a predetermined method. The rela- 
tive movement between the carriage HC and a re- 
cording medium is controlled on the basis of the pre- 
determined input recording signal to form a desired 25 
recorded image. 

Fig. 2 is a perspective view illustrating the ap- 
pearance of an example of the ink jet recording appa- 
ratus IJRA provided with a mechanism for the above- 
described processing. 30 

In Fig. 2, reference numeral 20 denotes the head 
of the cartridge IJC having a nozzle group opposing 
the recording surface of the recording paper which 
was transferred onto a platen 24 so as to discharge 
the ink to the recording surface. Reference numeral 35 
16 denotes the carriage HC for holding a recording 
head 20. The carriage HC is connected to a portion 
of a driving belt 18 for transmitting driving force of a 
driving motor 17 and is made slidable on the two 
guide shafts 19A and 19B arranged parallel so that 40 
the recording head 20 can be reciprocated over the 
whole width of the recording paper. During the reci- 
procating motion, the recording head 20 records an 
image corresponding to the received data on the re- 
cording paper. The recording paper is conveyed for a 45 
predetermined amount each time one main scanning 
is terminated, and sub-scanning is then performed. 

Reference numeral 26 denotes a head recovery 
device which is disposed at an end of the movement 
course of the recording head 20, e.g., a position op- so 
posite to the home position. The head recovery de- 
vice 26 is operated by the driving force of a motor 22 
through a transmission mechanism 23 to cap the re- 
cording head 20. The ink is sucked (suction recovery) 
by appropriate suction means (for example, a suction 55 
pump) provided in the head recovery device 26 in 
connection with the capping of the recording head 20 
by the cap portion 26A of the head recovery device 

3 



26. This causes discharge recovery processing for re- 
moving the thick ink from the discharge nozzles. The 
recording head 20 is protected by capping at the end 
of recording. The discharge recovery processing is 
performed at the time of power charge or exchange 
of the recording head, the time the above operation 
is not performed for a predetermined time or more, or 
the like. 

Reference numeral 31 denotes a blade as a wip- 
ing member made of silicone rubber and disposed on 
the side of the head recovery device 26. The blade 31 
is held in a cantilever form by a blade holding member 
31 A, and is operated by the motor 22 and the trans- 
mission mechanism 23 in the same manner as the 
head recovery device 26 so as to permit engagement 
with the discharge surface of the recording head 20. 
This causes the blade 31 to engage the discharge 
surface of the recording head 20 with appropriate tim- 
ing in the recording operation of the recording head 
20 or after the discharge recovery processing using 
the head recovery device 26, and to wipe off dew 
drops, moisture, dust or the like from the discharge 
surface of the recording head 20. 

Fig. 3 is a block diagram illustrating a control sys- 
tem of a recording apparatus in accordance with a 
first embodiment of the present invention. In Fig. 3, 
reference numeral 1 denotes a main control section 
of this apparatus, which mainly comprises a known 
one-chip microcomputer for controlling the entire ap- 
paratus to transmit and receive data. Reference nu- 
meral 2 denotes an input image memory for inputting 
and storing information about an image to be record- 
ed in accordance with the received data therein. The 
input image memory 2 transmits data in a raw form 
to a one-block memory 4. 

The recording apparatus of this embodiment 
comprises a semimulti-type head having several tens 
nozzles (in this embodiment, 64 nozzles with a reso- 
lution of 360 dpi) of the type in which ink droplets are 
discharged from the discharge openings by changing 
the state of the ink using thermal energy. The record- 
ing apparatus is the shuttle type in which information 
for one page is recorded on the recording paper by a 
plurality of times of main scanning. The term "1 block" 
represents the amount of image data (64 x 3648 dots) 
for one main scanning. Reference numeral 5 denotes 
a data transfer circuit for transferring image data to 
the head 6 (corresponding to the IJH 20 shown in Fig. 
2), and reference numeral 7 denotes a recording con- 
trol section comprising a one-chip microcomputer or 
the like. The recording control section 7 controls data 
transfer to the head 6 and driving of the head 6 and 
output control signals to a damage driving section 8 
for reciprocating the carriage 16 and a recording pa- 
per conveyance section 9. The carriage driving sec- 
tion 8 comprises a carriage motor and a motor driver, 
and the recording paper conveyance section 9 com- 
prises a recording paper conveyance motor, e.g., a 
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stepping motor or the like, for moving the recording 
paper for a length corresponding to the recording 
width in the sub-scanning direction at each end of one 
scanning, and a motor driver. Reference numeral 10 
an operation display section comprising LEO or LCD 
for showing the state of the recording apparatus, op- 
eration keys for setting various modes such as the 
one-direction recording mode, the bidirectional re- 
cording mode, etc. For example, when remarkable 
deviation occurs during bidirectional printing, the user 
can arbitrarily operate the operation display section 
10 to set the one-direction recording mode. This dis- 
play method may use either a hard switch such as a 
display switch or the like or a soft switch for setting 
by displaying on the LCD or the like. The head 16 has 
a temperature detector element such as a thermistor 
or the like for detecting the temperature of the head 
1 6 therein. The pulse width of the head driving voltage 
is controlled on the basis of the output from the tem- 
perature detector element and the discharge hyster- 
esis based on the past printing data, thereby stably 
discharging the ink. 

Fig. 4 shows the flow of control when the main 
control section 1 receives a signal. 

In this embodiment, the flow follows the binary 
procedure under CCITT standards. If a call signal 
from a transmitter side through lines is detected in 
Step S1, the flow advances to Step S2 of answering 
and transmitting CED as a called station identifying 
signal. The main control section 1 then checks setting 
in the operation display section 10 in Step S3. If the 
recording mode is set to the one-direction recording 
mode, the flow advances to Step S4 of declaring a 
minimum transmission time of 20 ms to the transmit- 
ter side in DIS which is an initial discrimination signal 
for transmitting the CCITT recommendation standard 
function. Further, the bidirectional recording flag Bi- 
DirF (below) which is present in a print command as 
a printing start signal output to the recording control 
section 7 is reset If the recording mode is not set to 
the one-direction recording mode in Step S3, the flow 
advances to Step S5 of declaring a minimum trans- 
mission time of 10 ms in the DIS to the transmitter 
side, the bidirectional recording flag Bi-DirF is set, 
and DCS as a receiving command output from a re- 
ceiver is waited in Step SB. The subsequent receiving 
procedure is performed in accordance with the proce- 
dure under the CCITT standards. Although, in this em- 
bodiment, the minimum transmission time for data is 
set to 10 ms and 20 ms in bidirectional recording and 
one-direction recording, respectively, the minimum 
transmission time may be set to any desired values. 
Although, the recording mode is set, the main control 
section 1 checks the content set by the user and in- 
forms the recording control section 7, the recording 
control section 7 may directly check the set content 
and inform the main control section 1 of the content 

Fig. 5 is a flowchart showing the control opera- 
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tion by the recording control section for recording 
(printing) one block. 

A decision is made in Step S1 as to whether or not 
the printing command is received from the main con- 
5 trol section 1. When the printing command is re- 
ceived, it is assumed that raw data for one block was 
transferred from the input image memory 2 to the 
one-block memory 4. tf it is decided in Step S1 that 
the printing command is received, a signal BUSY as 

10 a status signal is output to the main control section 1 
in Step S2. A check is made in Step S3 to see if the 
flag Bi-DirF output from the main control section 1 in- 
dicates the setting of the bidirectional recording 
mode. This flag is set in the printing command by the 

15 main control section 1 in correspondence with setting 
in the operation display section 10 by the user. The 
flag is a reference flag for the recording control sec- 
tion 7, as described above. If the bidirectional record- 
ing flag Bi-DirF is reset and if the one-direction re- 

20 cording mode is set, the flow advances to Step S5 of 
setting the counters N and n provided on the data 
transfer circuit 5 to 3648 and 0, respectively. The 
number 3648 corresponds to the number of dots on 
one line on recording with a resolution of 360 dpi in 

25 the B4 transverse direction (257 mm). The counter n 
indicates addresses of the one-block memory 4 for 
reading data therefrom. If the flag Bi-DirF is set in 
Step S3, and if the bidirectional recording mode is set, 
the flow advances to Step S4 of checking the printing 

30 direction of the previous block. In Step S4, a refer- 
ence flag DirOldF is a flag for setting the printing di- 
rection for each block by the recording control section 
7, and the main control section 1 have no concern in 
setting the reference flag. If the previous block is 

35 printed in the forward direction (DirOldF =1), the flow 
advances to Step S6 of setting the counters N and n 
to 0 and 3648, respectively, because printing of the 
present block is backward printing. The forward print- 
ing represents printing in the direction of one-direc- 

40 tion printing. If it is decided in Step S4 that printing of 
the previous block is backward printing (DirOldF = 0), 
the flow advances to Step S3 as in the case where the 
recording mode is set to the one-direction recording 
mode in Step S3. Data for one row (for 64 dots) of the 

45 head is then transferred in Step S7, and is printed in 
Step S8. After the ink is completely discharged for 
printing, the flow advances to Step S9 of moving the 
carriage 16 for one row. The address of the one-block 
memory 4 for reading data is the incremented in Step 

so S10, and a decision is made in Step S11 whether or 
not n = N. If the decision result is Yes, printing of one 
block (3648 x 64 dots) is completed. If the result is No, 
the flow returns to Step S7 of transferring data for the 
next row in the block and printing the data 

55 Similarly, when it is decided in Step S4 that print- 

ing of the previous block is forward printing in the bi- 
directional recording mode, data for one row is printed 
in Steps S1 2 through S14. In this case, since printing 

4 
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of the block is backward printing, the counter n is de- 
cremented in Step S15, and a decision is made in 
Step S16 whether or not n = N. The direction of data 
reading from the one-block memory 4 is also back- 
ward. When n = IM, the flag DirOldF is reset in Step s 
S17, and the next block is forwardly printed. If it is de- 
cided in Steps S11 and 16 that printing of one block 
is completed, the recording paper is conveyed for one 
block in Step S18, and the BUSY signal is turned off 
in Step S19. The main control section 1 is informed 10 
that printing is completed, and recording for one block 
is terminated. - 

The above control operation is repeated a plural- 
ity of times to complete recording of an image for one 
page. 15 

Embodiment 2 

. In Embodiment 1, the minimum transmission 
time declared to the transmitter side is changed in ac- 20 
cordance with the set one-direction recording mode 
or bidirectional recording mode. However, when the 
recording apparatus side has a recording mode such 
as a so-called draft mode or the like in which drafted 
image data is transferred to the recording head, and 25 
printing is performed by using data with a low ratio of 
black data in order to decrease the consumption of 
the ink, since the recording speed is increased by 
printing in this draft mode, the minimum transmission 
time declared may be decreased when the recording 30 
apparatus is set to the draft mode by the operation 
section. 

Fig. 6 is a flowchart showing receiving control by 
the main control section 1 in accordance with this em- . . 
bodiment Like the above-described embodiment, if 35 
a call signal output from the transmitter side is detect- 
ed in Step S21, the flow advances to Step S22 of an- 
swering and transmitting CED as the called station 
discrimination signal. The main control section 1 then 
checks setting in the operation section 10 in Step 40 
S23. If the recording mode is set to the draft mode, 
since the time required for printing is short, the flow 
advances to Step S24 of declaring a minimum trans- 
mission time of 10 ms in the initial discrimination sig- 
nal DIS to the transmitter side. If it is decided in Step 45 
S23 that the recording mode is not set to the draft 
mode, the flow advances to Step S25 of declaring the 
minimum transmission time of 20 ms in the DIS to the 
transmitter side. The flow then advances to Step S26 
of waiting the DCS as the receiving command from so 
the transmitter. The subsequent receiving procedure 
is performed in accordance with the CCITT stan- 
dards. 

The minimum transmission time may be deter- 
mined by combination of the set one-direction record- 55 
ing mode or bidirectional recording mode and the set 
draft mode. In this case, the recording speed in com- 
bination of the draft mode and the bidirectional re- 



cording mode is highest 
Embodiment 3 

Although, in Embodiments 1 and 2, the minimum 
transmission time declared to the transmitter side is 
changed in accordance with the set bidirectional re- 
cording mode or one-direction recording mode and 
the printing speed on the recording side in the draft 
mode, the minimum transmission time declared may 
be changed in accordance with the residual memory 
capacity of the input image memory 2. 

Fig. 7 is a flowchart showing receiving control by 
the main control section 1 in accordance with Em- 
bodiment 3. Like the above-described embodiments, 
if the call signal output from the transmitter side is de- 
tected in Step S31, the flow advances to Step S32 of 
answering and transmitting the CED as the called 
station discrimination signal. The main control sec- 
tion 1 then checks the residual capacity of the input 
image memory 2 shown in Fig. 2 in Step S33. In this 
embodiment, the input image memory has a capacity 
of 512 K-bytes. If the residual capacity of the input im- 
age memory is 256 K-bytes or more, the flow advanc- 
es to Step S34 of declaring the minimum transmission 
time of 10 ms to the transmitter side in the initial dis- 
crimination signal DIS, If the residual capacity of the 
input image memory 2 is 256 K-bytes or less, the flow 
advances to Step S35 of declaring the minimum 
transmission time of 20 ms to the transmitter side in 
the DIS. Like the above embodiments, the flow then 
advances to Step S36 of waiting the DCS as the re- 
ceiving command from the transmitter. The subse- 
quent-receiving procedure is performed in accor- 
dance with the CCITT standards. vu 

The above configuration permits a longer mini- 
mum transmission time for data when the residual ca- 
pacity of the input image memory 2 is small, and thus 
permits the receiving operation hardly causing over- 
flow of the memory. 

Embodiment 4 

Although, in Embodiments 1 and 2, the minimum 
transmission time declared to the transmitter is 
changed in accordance with setting of the bidirection- 
al recording mode or the one-direction recording 
mode and the printing speed on the recording side in 
the draft mode or the like, the minimum transmission 
time declared may be changed in accordance with 
combination of the residual capacity of the input im- 
age memory 2 described above in Embodiment 3 and 
of the set recording speed. 

Fig. 8 is a flowchart showing receiving control by 
the main control section 1 in accordance with Em- 
bodiment 4. Like the above embodiments, if the call 
signal output from the transmitter side is detected in 
Step S41, the flow advances to Step S42 of answer- 
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ing and transmitting the CED as the called station dis- 
crimination signal. A check is then made in Step S43 
to see if one-direction recording is set. If one-direction 
recording is not set, the flow advances to Step S47 of 
declaring the minimum transmission time of 10 ms in 
the initial discrimination signal DIS. If it is decided in 
Step S43 that the one-direction recording is set, the 
flow advances to Step S44 of checking to see if the 
draft mode is set. If the draft mode is set, the flow ad- 
vances to step S47 of declaring the minimum trans- 
mission time of 10 ms in the DIS. If the draft mode is 
not set in Step S44, the flow advances to Step S45 of 
checking the residual capacity of the input image 
memory 2 shown in Fig. 3. In this embodiment, it is 
assumed that the capacity of the input image memory 
2 is 512 K-bytes. If the residual capacity of the input 
image memory 2 is 256 K-bytes or more, the flow ad- 
vances to Step S47 of declaring the minimum trans- 
mission time of 10 ms in the DIS. If the residual ca- 
pacity of the input image memory 2 is 256 K-byte or 
less in Step S45, the flow advances to Step S46 of de- 
claring the minimum transmission time of 20 ms in the 
DIS. Namely, only when the one-direction recording 
is set, and when the draft mode is not set, i.e., only 
when the recording speed is lowest, the residual ca- 
pacity of the image memory 2 is checked. Only when 
the residual capacity if 256 K-bytes or less, the mini- 
mum transmission time of 20 ms is declared. After the 
DIS is transmitted, the flow advances to Step S48 of 
waiting the DCS as the receiving command from the 
transmitter. The subsequent receiving procedure is 
performed in accordance with the CCITT standards. 
In addition, when the recording speed is lower than 
the receiving speed in receiving of a great deal of orig- 
inal data, and when the residual capacity of the input 
image memory 2 controlled by the main control sec- 
tion 1 is a predetermined value or less, the minimum 
transmission time can be changed for preventing 
overflow of the image memory. In this case, when the 
amount of original data received is small, since the 
minimum transmission time declared is short, the 
time required for communication with the transmitter 
side may be decreased. 

As described above, the minimum transmission 
time declared to the transmitter side is changed in ac- 
cordance with the set recording mode of the recording 
apparatus or the residual capacity of the input image 
memory or both the recording mode and the residual 
capacity of the input image memory so that the re- 
ceiving operation can be performed with hardly caus- 
ing overflow of the image memory. 

Although each of the above embodiments relates 
to an example of recording apparatuses in the ink jet 
recording system in which ink droplets are scattering- 
ly formed by utilizing thermal energy, among various 
ink jet recording systems, the basic principle dis- 
closed in, for example, U.S. Patent Nos. 4,723,129 
and 4,740,796, is preferably used as typical construc- 
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tion and principle. This system can be applied to both 
the so-called on-demand type and continuous type. 
Particularly, in the case of the on-demand type, the 
thermal energy is generated in an electrothermal con- 
5 verter disposed opposite to a sheet holding a liquid 
(ink) or a liquid passage by applying, to the electro- 
thermal converter, at least one driving signal for prov- 
ing a rapid temperature rise beyond a boiling point in 
accordance with recording information to produce 

10 film boiling on the thermal working surface of the re- 
cording head. As a result, bubbles can effectively be 
formed in the liquid (ink) in one-to-one correspon- 
dence with the driving signal. The liquid (ink) is dis- 
charged from the discharge opening due to growth 

15 and shrinkage to form at least one droplet. Since the 
driving signal in a pulse form causes instantaneous 
appropriate growth and shrinkage of bubbles and can 
thus achieve discharge of the liquid (ink) with excel- 
lent responsibility, it is more preferable. 

20 The driving signals disclosed in the specifica- 

tions of U.S. Patent Nos. 4,463,359 and 4,345,262 
are suitable as the driving signal in a pulse form. 
When the conditions disclosed in the specification of 
U.S. Patent No. 4,313,124 disclosing an invention 
. 25 which relates to a ratio of temperature rise of the ther- 
mal working surface are employed, better recording 
can be performed. 

The combination of the discharge opening, the 
liquid passage (linear liquid passage or right angle liq- 

30 u id passage) and the electrothermal converter, which 
is disclosed in each of the above specifications, and 
the constructions disclosed in U.S. Patent Nos. 
4,558,333 and 4,459,600 in which the thermal work- 
ing surface is disposed in a curved region may be 

35 used as the construction of the recording head. 

The construction disclosed in Japanese Patent 
Laid-Open No. 59-123670 in which a slot common to 
a plurality of electrothermal converters is used as a 
discharge portion of the electrothermal converters, 

40 and the construction disclosed in Japanese Patent 
Laid-Open No. 59-138461 in which an opening for ab- 
sorbing the pressure wave of thermal energy is 
caused to correspond to a discharge portion may also 
be used. 

45 Either of a construction comprising combination 

of a plurality of recording heads which satisfies the 
length of a maximum recording medium, as disclosed 
in the above specifications, and a construction com- 
prising a single recording head integrally formed may 

so be used as a full-line type recording head having a 
length corresponding to the width of the maximum re- 
cording medium which allows recording by the record- 
ing apparatus. 

In addition, the present invention is effective for 

55 a case using an interchangeable chip type recording 
head which permits electrical connection with the ap- 
paratus body and supply of ink therefrom when being 
mounted thereon, or a case using a cartridge type re- 

6 
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cording head having an ink tank integrally provided on 
the recording head. 

It is also preferred to add recovery means, prelim- 
inary auxiliary means and the like to the recording 
head because the effect of the present invention can 
be further stabilized. Examples of such means added 
to the recording head include capping means, clean- 
ing means, pressure or suction means, and an elec- 
trothermal converter, another heating element or pre- 
heating means comprising combination thereof. A 
preliminary discharge mode for discharging ink sep- 
arately from recording is also effective for stably re- 
cording. 

Although the aforementioned embodiments of 
the present invention use a liquid ink, an ink which is 
solidified at room temperature or less and which is 
softened or liquid at room temperature, an ink which 
is liquid during application of the recording signal 
used may be used because, in the ink jet recording 
system, the temperature of the ink itself is generally 
controlled within the temperature range of 30°C to 
70°C so that the viscosity of the ink is within the range 
of stable discharge. 

Further, the energy of change of state from the 
solid state to the liquid state of ink may positively be 
used for preventing the temperature rise caused by 
thermal energy, or an ink which is solidif ied when be- 
ing allowed to stand may be used for preventing evap- 
oration thereof. In any case, an ink which is not lique- 
fied until thermal energy is applied, e.g., an ink which 
is liquefied by applying thermal energy corresponding 
to the recording signal and discharged as a liquid ink, 
or an ink which has already begun to solidify when 
reaching the recording medium, may be used. In this 
case, the ink may be held in a liquid or solid form by 
recesses or through holes of a porous sheet and op- 
posed to the electrothermal converter, as disclosed in 
Japanese Patent Laid-Open No. 54-56847 or 60- 
71260. It is most effective for each of the above inks 
to execute the film boiling system. 

The present invention can be applied to not only 
the ink jet system utilizing thermal energy but also an 
ink jet system utilizing a piezo element or the like. 



Claims 

1 An image recording apparatus for recording an 
image corresponding to received image data on a re- 
cording medium by moving a recording head having 
a plurality of recording elements relatively to said re- 
cording medium, said recording apparatus compris- 
ing: 

recording mode setting means for setting a de- 
sired recording mode of a plurality of recording modes 
having different recording speeds; and 

transmission time setting means for setting a 
minimum transmission time for data in correspon- 
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dence with the recording mode set by said recording 
mode setting means. 

2. An image recording apparatus for recording an 
image on a recording medium by reciprocating said 

5 recording head relatively to the recording medium ac- 
cording to Claim 1, wherein said recording mode set- 
ting means sets either of a one-direction recording 
mode for recording in one of the directions of recipro- 
cation of said recording head, and a bidirectional re- 

10 cording mode for recording both directions of the re- 
ciprocation. 

3. An image recording apparatus according to 
Claim 2, wherein when said one-direction recording 
mode is set by said recording mode setting means, 

15 said transmission setting means sets said minimum 
transmission time longer than that set in said bidirec- 
tional recording mode. 

4. An image recording apparatus according to 
Claim 1 , wherein when a draft recording mode for re- 

20 cording drafted image data is set by said recording 
mode setting means, said transmission time setting 
means sets said minimum transmission time to a 
small value. 

5. An image recording apparatus according to 
25 any one of Claims 2 to 4, further comprising storage 

means for storing received image data so that said 
said transmission time setting means further 
changes said minimum transmission time in accor- 
dance with the data storage state of said storage 
30 means. 

6. An image recording apparatus according to 
any one of Claims 1 to 5, wherein said recording head 
discharges ink droplets by utilizing the energy gener- 
ated from said recording elements to record an image 

35 on said recording medium. 

7. An image recording apparatus according to 
Claim 6, wherein said recording head changes the 
state of the ink by utilizing the thermal energy gener- 
ated from said recording elements to discharge ink 

40 droplets. 

8. An image recording apparatus for recording an 
image corresponding to received image data on a re- 
cording medium by using a recording head having a 
plurality of recording elements, comprising: 

45 storage means for storing said received image 

data; 

driving means for driving said recording head 
in accordance with the image data stored in said stor- 
age means; and 
so transmission setting means for setting a mini- 

mum transmission time for image data in accordance 
with the residual memory capacity of said storage 
means. 

9. An image recording apparatus according to 
55 Claim 8, further comprising movement means for re- 
ciprocating said recording head relatively to said re- 
cording medium so that an image is recorded on said 
recording medium during one or both of forward and 

7 




13 EP 0 616 896 A2 

backward movements of said recording head, which 
is moved by said movement means. 

10. An image recording apparatus according to 
Claim 8, wherein when the residual memory capacity 

of said storage means is smaller than a predeter- s 
mined amount, said transmission setting means sets 
said minimum transmission time longer than that set 
in the case where the residual memory capacity is 
greater than the predetermined amount. 

11. An image recording apparatus according to 10 
any one of Claims 8 to 10, wherein said recording 
head discharges ink droplets by utilizing the energy 
generated from said recording elements to record an 
image on said recording medium. 

12. An image recording apparatus according to 15 
Claim 11, wherein said recording head changes the 
state of the ink by utilizing the thermal energy gener- 
ated from said recording elements to discharge ink 
droplets. 

20 
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@ Image recording apparatus. 

(57) Main scanning is performed by reciprocating 
a recording head having a plurality of recording 
elements. After the main scanning is completed, 
sub-canning is performed by conveying the re- 
cording paper for a distance corresponding to 
the recording width of the recording head to 
record an image corresponding to received im- 
age data on the recording paper. At this time, 
the minimum transmission time for data is set in 
correspondence with the recording speed of 
the set recording mode. For example, a deci- 
sion is made as to whether a one-direction 
recording mode or a bidirectional recording 
mode is set, and when the one-direction record- 
ing mode is set, the minimum transmission time 
for data is set to a time longer than that set in 
the bidirectional recording mode. This prevents 
overflow of memory for storing the received 
image data. 
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